














































































19 ×109 d’animaux (70% hors 
OCDE) contribuent à 1.3 ×109 
emplois  …..  et à la survie 
de 800 ×106 d’agriculteurs 
pauvres  
L’élevage mobilise près de 4 milliards d’ha de surfaces, 
30% des céréales et oleoprot.,  fournit le tiers des 
protéines pour l’alimentation humaine et représente 40 
% de la valeur de la production agricole brute mondiale.
Services : alimentation, emploi, capital, trésorerie, traction 
pour les cultures, fertilisation, religion, dons, et effets 
d'entrainement multi échelles.
Controverse élevage & CC  
o 85% de l’azote ingéré 
sont rejetés (= 75×106 T N) 





o 8 % de l’eau potable prélevée 
o Source sectorielle  majeure de 
pollution des eaux







GHG emissions from livestock: a food chain approach








Cattle Pigs Poultry Small 
rum’ts
LULUC 2.50 36 *** * * ns
Feed production 0.40 7 * ** ** ns
Animal production 1.90 25 **** * * **
Manure mgmt 2.20 31 ** *** ns ns
























































W. Africa 1966 – pastoral system 2004 – crop-livestock system
An example of the changing nature of livestock systems
Courtesy of B. Gerard (ILRI)










IMPACTS GRAZING SYSTEMS NON-GRAZING SYSTEMS
DIRECT • Extreme weather events
• Drought and floods
• Productivity losses
• water availability
• Change in water availability
• Extreme weather events
INDIRECT •Agro-ecological changes
– Fodder quality and quantity
– Host-pathogen interactions
– Disease epidemics
• Increased resource prices,  e.g. 
feed, water and energy
• Disease epidemics































Change in LGP (%) to 2090s: mean, 
+5°C (18 GCMs, 3 SRES scenarios)
Coefficient of variation of the change in 
LGP to 2090s








































































































































































































































Economic impacts of increased drought frequencies in pastoral 
and agro-pastoral systems in Kenya to 2030 
Herrero et al. 2010
Indicator value
Cattle numbers 2000 (million TLU)1
Cattle numbers 2030 drought 1 in 5 years (million TLU) 1
Cattle numbers 2030 drought 1 in 3 years (million TLU) 2
Animals lost due to increased drought freq. (million TLU) 2
Cumulative milk production lost (million kg) 3
Cumulative meat production lost (million kg) 4
Value of lost animals (million $)
Value of lost milk production (million $)3
Value of lost meat production (million $)4













































































































































































Potential for carbon sequestration in rangelands (Conant 
and Paustian 2002)
Largest land use system
Potentially a large C sink
Could be an important 
income diversification source
Difficulties in:
Measuring and monitoring C 
stocks
Establishment of payment 
schemes
Dealing with mobile 
pastoralists
Climate change studies are complex
need a systems approach…not a commodity approach due to production 
systems diversity
A multi-scale approach (temporal and spatial) to upscale / downscale, 
impacts and adaptation and mitigation options…and to identify investment 
opportunities in the short and medium term
A multi-disciplinary livelihoods approach: ….much more than crop or 
livestock losses! (livelihoods and vulnerability, economics, NRM, livestock 
and crop science, etc)
We need to work together!
M Herrero , Research priorities and research approaches
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